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Abstract
For the regenerative cooling cycle LNG rocket engines, improvement Nickel 
Electroforming technology and analysis are major problem because of high reliability and 
low cost at the design and fabrication. This paper describes analysis methods, results and the 
successful improvement Nickel Electroforming of the stress and strain level at the Electron 
beam heat zone. 
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࿑ 2.2 ߦ଀ࠍ␜ߔࠃ߁ߦ㧘4 ⒳㘃ߩ EB ṁធ⛮
ᚻࡉࡠ࠶ࠢ㧔ᡷༀ೨᧚㧘TP11㧔90°㧕㧘TP12㧔0°㧕㧘
TP16㧔45°㧕㧕ߦߟ޿ߡߪ㧘ṁⲢ✢ߦኻߒߡᐔⴕ




























































ᡷༀ೨᧚ 160Hv⒟ᐲ 190Hv⒟ᐲ 130Hv⒟ᐲ
TP11㧔90°㧕 160Hv⒟ᐲ 100Hv⒟ᐲ 190Hv⒟ᐲ
TP12㧔0°㧕 170Hv⒟ᐲ 90Hv⒟ᐲ 190Hv⒟ᐲ







































⴫ 2.2 ዊဳ⹜㛎 ߦࠃࠆ Ni㔚㍌ߩቶ᷷߅ࠃ߮
-196͠ߢߩᒁᒛ⹜㛎⚿ᨐ
ᒁᒛᒝᐲ, MPa ⎕ᢿિ߮, % 
ቶ᷷ 412㨪420 25.5㨪31.3 



































ᡷༀ᧚㧔 TP11㧔 90°㧕㧘 TP12㧔 0°㧕㧘 TP16
㧔45°㧕㧕ߩ EB ṁធ⛮ᚻߩᒁᒛᒝᐲ߇ 45°ᣇะߩ
ᒁᒛߢ߽ߞߣ߽㜞ߊߥࠆߩߪ㧘㔚㍌⚿᥏߇[001]
ᣇะߦᄢ߈ߊ㈩ะߒᚑ㐳ߒߡ޿ࠆߚ߼ߢ޽ࠆ㧚


























⴫ 2.4 Ni ၮ⿥ว㊄ ReneN-4 න⚿᥏ߩᯏ᪾⊛․
ᕈ㧔980͠㧕(2)
㩷 㪇㪅㪉㩼⠴ജ㪃㩷㪤㪧㪸 ᒁᒛᒝᐲ㪃㩷㪤㪧㪸㩷 િ䈶㪃㩷㩼㩷 ⛉䉍㪃㩷㩼
㪲㪇㪇㪈㪴 㪋㪈㪍㩷 㪌㪎㪊㩷 㪉㪏㪅㪏㩷 㪋㪈㪅㪉㩷
㪲㪈
㵪





























































ᡷༀ᧚㧔 TP11㧔 90°㧕㧘 TP12㧔 0°㧕㧘 TP16
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࿑ 2.6 ฦ⹜ᢱߩᦨᄢട㊀ Pmax㧘㒠ફ⩄㊀ Py
⎕ᢿᄌ૏ f
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